Attenuation of brain hyperbaric oxygen toxicity by fasting is not related to ketosis.
The effect of 24 h of fasting and changes in blood glucose and beta-hydroxybutyrate (BHB) level on latency to seizures in hyperbaric oxygen (HBO2) was studied. Conscious, unrestrained rats implanted with cortical electroencephalogram electrodes were exposed to 0.5 MPa (gauge pressure) O2 until seizures were observed. Fasting for 24 h significantly (P < 0.01) decreased blood glucose (from 8.6 +/- 0.9 in fed to 6.9 +/- 0.7 mM in the fasted group), increased blood BHB (0.07 +/- 0.02 mM to 0.38 +/- 0.10 mM, respectively), and prolonged the latency to seizures compared with normally fed animals (21.0 +/- 9.8 vs. 34.6 +/- 17.7 min, P < 0.05). Injection of the ketone precursor 1,3-butanediol (BD) to the fed animals increased blood BHB level to 0.72 +/- 0.32; however, seizure latency remained the same as in fed animals. Restoration of blood glucose in fasted animals to the same level as in the fed group did not reverse the protection achieved by fast; instead it increased the latency to seizures. The results indicate that the protection against HBO2 seizures by fasting in short starvation is not related to the increase in circulating ketone bodies or decrease in blood glucose.